Assessment of insulin resistance in newborn beagles with the euglycemic hyperinsulinemic clamp.
The developmental response to the euglycemic hyperinsulinemic clamp was assessed among newborn and adult beagles to investigate neonatal insulin resistance. Both neonatal dogs and adults were clamped at euglycemic blood glucose concentrations while receiving insulin at a rate of 3.75, 15, 30, 60, 75 or 100 mU/kg/min to generate a dose-response curve. Blood glucose levels, plasma insulin concentrations and glucose turnover rates during the basal preclamp fasting period were similar in pups and adult dogs. During the clamp period, blood glucose levels were equivalent to the preclamp period whereas plasma insulin concentrations increased. Total glucose utilization increased from 28.7 +/- 18 to a plateau level of 114 +/- 52.3 mumol/kg/min in adult dogs and from 30.9 +/- 10.9 to 53.9 +/- 28.9 mumol/kg/min in newborn dogs. Suppression of endogenous glucose production during euglycemic hyperinsulinemia was close to 100% among adult dogs, whereas in the newborn pups, endogenous glucose production was suppressed 80%. To determine if the newborn was unable to increase glucose uptake because of a saturation effect on glucose utilization independent of insulin, another group of adult and newborn dogs received a hyperglycemic hyperinsulinemic clamp. In response to the hyperglycemic clamp, adults demonstrated an increase of glucose utilization to 261 +/- 83, and newborn dogs increased utilization to 227 +/- 76 mumol/kg/min.(ABSTRACT TRUNCATED AT 250 WORDS)